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Ochre roastitg: the enigma of an unusual lime kiln
alteration at the Cheddleton Flint Mills,
near Leek, torth Staffordshire.
By ALAN OUTRAM
The Cheddleton Mills are located on a diverted section ofthe river Churnet in the village ofCheddleton, near
Leek, in the Staffordshire lVloorlands (Gri.d. Ref._SJ972526) (qee Fig. 1). The earliest ieflrence to milling atCheddleton- dates to-i253,r and it is clear that the lower pari ofthe S"outir fvfiff is of meaiivai construction. A
reference of 1694 refen to the milling of corn. In the 178bs, however, the North Mill was constructed for thedeliberate purpose ofgrinding flint and the South Mill was converted to sewe the same p".po.".t itr" g.o"na,
calcined flint was destined for the Staffordshire pottery industry where it was used as-a r'aw material in ttre
manufacture of earthenwares. Traasport of materials in and ouf of the Cheddleton Mills was via the CaldonCanal wlich was completed in 1777. This canal was originally constructed. to extend tiade in limestone lrom
the Caldon Low quarries.'
T h e  C h e d d l e t o n
Flint Mills are now an
open air museum and its
two flint kilns, used for
calcining the flint, are on
view to the public next to
the canai wharf (see Fig.
2). A third potential fire-
mouth, however, had al-
ways been visible adjacent
to the flint kilns (Fig. 2)
and a notice of sale in the
Staffordshire Advertiser,
dated 1815, lists a lime
kiln alons with the two
flint kiln-s.a We know.
from the living memory
of locals and old film
footage, that this kiln
must have been covered
s o m e t i m e  b e f o r e  t h e
1920s. It was decided to
excavate above the third
firemouth to establish if
anything of this kiln sur-
vived (see Fig. 2).
_ 
Below approximately
30qn. of topsoil and ovei-
burden, a 
^semi-circle 
of
bricks, to the canal side
of the excavation, were
found. These bricks did
not, however, continue
round to the mill side of
the excavation. Instead,
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FIG. 1
Map showing the location of the Cheddleton Mills.
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FIG. 2
Kev: (a) Flint Kiln Firemouths, (b)Flint Kn#ic)cJ;jtt[['"]flT"".'ffil11i *" *"0 Firemouth, cx) site or Excavation.
there was much stone and brick rubble (see Fig. 3). On removal ofthis it became clear that the upper part of the
\it1 wtric.ir .aqcJres lnwards, had been 
'demol-ished 
on this side. The kih, ho;";;Al 
"ppiur"a to retaindeliberately laid, original contents over the whole of its circli.
These contents were half-sectioned, rernoving,the material on the mill side. There were three neat layers
:lfl],:l1l!r_"_..liq. 1l fl" upper of these was rel shaley materiaL trre miaaie raver;6;;;Jt" be a yefowocnre or lronstone and the bottom layer was coal (apparently unfued). Below th&e lavers was a floor
constructed-of large stone slabs with gaps being nnea'wiih on-edge bricki. et trtir i"u"i tl# 
"ontinuation 
ofthe kiln wall circle, on the mill side, was locited. Excavation Jf the other side of the kiin revealed the
continuation^of the flooring (Figs 5 & 6). Lifting one of the stone slabs indicated that the rest of kiln below
nac Deen ln-n[ed wlth mixed rubble.
The fact that the.coallayer.se€med to spill out over the kiln wall on the lower, mill side s'ggests that thetop,-arching part of the kiln wall had been iemoved before the coal, ochre aad red material w?re placed on
!h9 logring within the kiln. To summarise, it seems that what was probably 
""gi;"ily 
;i-; kiln has beeninfilled' up to the point-where its wall starts'to curve_inwards, ana a door taid. o"i riaJoi trr" 
"pper 
kiln wallhas then been removed and three rayers of material, apparently aenberatetf hia 6;;th" fl;...The very deliberate, and what must have been'coiily and-time-consurning, atierations suggest hat ar
attempt was being made to convert the kiln to some othei industrial function. Ii;;;a G-G"al to assumethat what was intended was to roast the ochre/ironstone layer above the coal, *ittt ih. .-J Uy"r perhapsforming an insulating covering. A chemical analysis ofthe briiiwork, octrreTironstone ani brick*ork surfa.e
:'"9.+ut^t.lt a luller ptcture (s€e Table 1). The brick lining of the kiln is of a different colour to the flint kilns,Dut th€ 5ru2 i Al2Uj ratro wtth loy g.lg!,!t"t^o.|.alkali provides sufficient refracrories for a simple shaft kilnand would be stable up to around I 100/1200'c.s This is consistent with the construction-oi lime kilns. The
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FIG. 3
The kiln excavation after removal of toosoil and overburden.
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FIG. 4
The N.E. facing section of the kiln contents.
yellow material is certainly an ironstone/ochre, with a 68.760/o Fe2O3 content, but contains too much
lTPjip*lo be useful in metallic iron production. The material changes to purpleired colour on firing to950'C." The slag on the brick lining appears to be largely a primitive calcium silicate glass which is consisieni
with the structure having been a lime kiln.'
_ 
The roasting of ochre, for use as a colour, is we"ll known. The process of calcining ochre, to produce red
colours on a large scale, was fint patented in 1794.6 A l gth-century account tells us that'the oihrey earths
are prepared by grinding and washing; in some cases they are also exposed to the action offire, to increase the
of.dation ofthe iron and deepen_ the colour'.v It is possible that the altered kiln was intended for the firing ofyellow_ochre to produce a red colour for use in decoration in the ceramics industry. This is, however, unfi[ely
since the production of such colours requires very close.^control f temperature and atmosphere that couli
not be achieved in a kiln like the one under discussion.ru
It is very possible, though, that roasted ironstone/ochre might have been intended as a ceramic body
in-gredient. In an account roughly contemporary with the probtble use of this kiln, Simeon Shaw, in his
Hlstlry of the Stafordshire 
,Pottenes, lists iron oxide as an important additive to the clays for the production
of'Egyptian Black' wares." Another l9th-century account gives several recipes for biack bodiid wares.l2
The average recipe content is 437o ball clay,43Yo ground ochre and 1370 manganese. It seerns very likd that
b_u1k quantities of roughly fired ochre were most likely intended as constituents for 'Egyptian-BtaclC and
'Black Basalt' wares.
This kiln alteration, however, still remains difficult
to understand. There is no obvious evidence that it was
ever fired. The coal was in unfired state and the slag on
the lining was suggestive of only the kiln's prior use.
Furthermore, the kiln seems to have been constructed
without obvious updraft or firemouths. It seems hard to
see how it was ever functional. A further important
point is that this apparent attempt to process a strongly
coloured material was occurring right next to the
production of calcined flint, a 'white' process. Ceramic
material producers and pottery manufacturers always
keep white and coloured processes apart, often to the
extent of having separate factories.'r This kiln altera-
tion, therefore, seems to be both ill-advised and ill-
constructed, but such a level of incompetence seems
hard to believe. Is there another more sensible
explanation?
Table l: Results of XRF Analysis of kiln materials
giving perc€ntages of constituents.
Brick Lining Slag on Lining lromtone
AIzOr 24.5
sio2 58.9
CaO 0.83
11.84 5.2
33.5 20.2
28.9 1.1
Alkali 3 3
Fe2O3 9.89 12.5
PzO: 0.29 0.78 2.r4
Other 2.6 3.48 0.9
r . 7
68.76
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FIG. 5
The kiln and added floor after removal of contents.
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Photograph of the kitn altlllof 
"ft". r"-ouul of contents.
Accounts ofthe company who owned the mill, dating from around 1890 to 1920, show that much ochre,
ironstone and manganese were traded. The Cheddleton mills at that time were run with two other mills, one
at Bucknall the other at Consall, and coloured materials were processed at on€ or other of these.la Perhaps
the intention of the alteration was to make use of a disused lime kiln for the firins of ochre that was to be
ground at another mill. The project may have been abandoned before the first fi-ring because of technical
problems or the fear of contaminating the white process. On the evidence currently available, one can only
speculate and the precise logic behind the alterations remains illusive.
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